Eliminating the artificial effect of sample mass on avian fecal hormone metabolite concentration.
Avian endocrinology is a productive field that could benefit from increased application of non-invasive techniques. Although assay protocols vary, most studies that measure hormone metabolites in avian feces struggle with an artificial effect of sample mass on steroid metabolite concentration. Hormone metabolite concentrations measured in small samples are consistently higher than concentrations in larger samples, and this appears to be due to multiple methodological problems. We systematically tested several causal hypotheses for the mass effect. Based on results from these tests, we modified and validated our assay protocol to effectively eliminate the mass effect. Future studies should implement the following procedures when measuring hormone metabolites from small fecal samples (particularly of birds and reptiles): (1) remove urates from the fecal sample as completely as possible; (2) lyophilize the sample prior to extraction; (3) maximize accuracy of small mass measurements; (4) increase the volume of ethanol in the extraction to 15 ml per 0.05-0.1g of dried feces; and (5) eliminate ethanol from all samples prior to radioimmunoassay by drying down extract solutions and rehydrating in buffer. By applying these precautions we successfully eliminated the mass effect from fecal samples ranging in mass from 0.001 to 0.1 g using a radioimmunoassay commonly employed for studies of fecal glucocorticoid metabolites. These corrections also resulted in a more than 3-fold increase in effect size in glucocorticoid concentrations from a controlled test of the effects of 1h motorcycle exposure on northern spotted owls. These methods have important implications not only for avian studies, but for any study measuring hormone metabolites from small fecal samples.